Here, we first report that a specific protein-DNA (RNA) interaction between p53 protein and divergent I kappa B kinase interacting protein (IKIP)-Apaf1 DNA promoter region, and between poliovirus 3CD protein and the 5 terminal region of the RNA sequence can be successfully elucidated with a sequence Fourier analysis, alike various specific protein-protein interactions described previously. Based on these, the intermolecular frequency symmetry would be evolutionarily conserved in a specific interaction of the bioactive structure of various long-chain sequences. In addition, the symmetry is fairly sensitive to a substitution (or a point mutation) on the sequence.
In the previous study, 2-5) we could effectively elucidate various specific protein-protein interactions 6) from both the naturally occurring amino acid (aa) sequence and the corresponding RNA (na) one using the sequence Fourier analysis (SFA), on which one of three kinds scales, that is, the Mulliken's absolute electronegativity (M) scale, 4,5) the Lacey's relative hydropathy (H) scale 2,3) and the Garel's relative hydropathy (G) scale [7] [8] [9] (Table 1) , was assigned as a parameterization. Both the calculation process 5) and the criteria 4) to elucidate the specific interaction had been already reported. In addition, the intermolecular frequency symmetry (IFS; see ref. 9) was indicated to be fairly sensitive to a substitution on the aa sequence. [10] [11] [12] Meanwhile, as a first trial we investigated a specific interaction between wild type p53 protein, a transcription factor, and the divergent IKIP-Apaf1 promoter DNA sequence. [13] [14] [15] Because the p53 had been already reported to act downstream of the mitogen-activated protein (MAP) cascade, 17, 18) similar to ELK1 reported previously.
2) To elucidate its specific interaction, three kinds 19) of frame-shifted virtual aa sequence (170aa in length), as a group based on the genetic code, are separately translated from the double-strand DNA sequence under the condition of a definite window [i.e., 510 base pair (bp) in length]. 20) Of numerously virtual aa sequences, at least two kinds of p53-binding regions (i.e., I and II) could be finally found on the divergent promoter sequence. One region I is a virtual aa sequence (170aa), translated from 91147 (5Ј terminus) to 91656 (3Ј terminus). 19) Under the condition of the H scale only (but neither the M nor the G one), one resonant peak (see ref. 9) (fϭ0.2207) of the desired cross-spectrum 5) (Fig. 1a) derived from a virtual aa of the region I could be overlapped with one resonant peak (f 1 ϭ0.2227) of two characteristic ones (see ref. 9) (f 1 ϭ0.2227, f 2 ϭ0.2856) of the desired cross-spectrum (Fig. 2) from the wild type p53 (393aa).
9) In this, note that other higher peaks than the resonant (characteristic) peak(s) can be eliminated with the criteria. 4) Such the operation was performed in all other samples shown in this study. The other p53-binding region (II) is derived from 91493 (5Ј terminus) to 90984 (3Ј terminus) (note the numbering direction) on the opposite DNA strand. 19) One resonant peak (fϭ0.2148) (Fig.  1b) of the region II could be overlapped with one resonant peak (f 1 ϭ0.2227) (Fig. 2) of two characteristic ones (f 1 ϭ0.2227, f 2 ϭ0.2856) of the p53 under the H scale only. Interestingly, no specific interaction between the mutant p53 V173L , as a typical sample, 13) and any virtual aa sequence described above could be observed.
Taking this with two other results, 20) next we had a great interest in investigating a difference in the relationship between of 5Ј cloverleaf RNA sequence (virulent type) 21) and of the mutant (a480g) one (attenuated type) 22) of poliovirus 1 genomic RNA (Picornaviridae) to the binding poliovirus protein 3CD (644aa; Picornaviridae). [23] [24] [25] The viral RNA sequence is composed of a single-strand positive-polarity and 7441-base in length. The 3CD is directly involved in the poliovirus replication. As a result, it could be elucidated with the M scale only that one resonant peak (f 2 ϭ0.3262) of two characteristic ones (f 1 ϭ0.1582, f 2 ϭ0.3262) (Fig. 3) derived from the 5Ј (but not the 3Ј) virtual amino acid (170aa) sequence, translated from 53 to 562 (region III) 19) (NC002058), could be overlapped with one resonant peak (fϭ0.3291) (Fig.  4 ) from the desired cross-spectrum derived from the 3CD. Otherwise, no specific interaction between the mutant (a480g) sequence, examined as a typical sample of a single nucleotide polymorphism (SNP) model, and the 3CD could be observed with any scale.
Although test samples exemplified here may not be sufficient to discuss the generality, the IFS is conserved as a necessary condition 26) in a specific protein-DNA (RNA) interaction, alike a specific protein-protein interaction. Thus, it indicates us the existence of something like a Noether's theorem 27) in life science, that is, there is a conservation rule when the symmetry can be found (vice versa). In addition, the H scale and the M one are used as a parameter in the initial interaction of transcription and replication process, respectively. A palindrome sequence (or complementary unit) 28) on/near the 5Ј (or 3Ј) termini of the DNA (RNA) sequence (ex. region I, II, III, etc.) seems to play a role in the process. 2) a specific interaction between mouse 6) ELK1 (429aa; fϭ0.2266) and mouse ERK1 (379aa; f 1 ϭ0.2261, f 2 ϭ0.2642) could be elucidated with the G scale only (Figs. not shown) . In this, the parenthesized numbers signify the total number of the mature amino acids (aa) calculated. The f, f 1 and f 2 signify a characteristic peak (or value) with the SFA, and that the former two (f, f 1 ) peaks are especially named a resonant peak, respectively. The IFS means that the f, f 1 and f 2 satisfy a definition condition (fϭf 1 Ϯ0.005, 0.5Ϫfϭf 2 Ϯ0.012, f 1 ϩf 2 ϭ0.5Ϯ0.0176). Further, if the value exists between 0.1660 and 0.1680, between 0.3320 and 0.3340, or between 0.2480 and 0.2520, all such peaks are neglected. A typographical number (fϮ0.006) in the step 2 in the criteria reported in ref. 4 is corrected with the value (fϮ0.005). 10) Differing from a wild type ELK1, 2) no specific interaction between a mutant ELK1 (S383A or S389A) 11) and ERK1 could be observed. 11) Cruzalegui F. H., Cano E., Treisman R., Oncogene, 18, 7948-7957 
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